ABSTRACT
INTRODUCTION
Building Industry promotes the development of national economy and urbanization process of a country. On the other hand, according to many authors construction industry which includes construction process, materials production and other such as transportation, will lead to 40 % of all emissions in the future [1] . The building sector accounts 65% and 42 % of energy consumption in the United States and European Union. Since the impact of building activities being more and more obvious the construction of green building is implemented in the last.
Green building refers to structure, green innovative materials and the application of processes that are environmentally responsible and resource efficient throughout a building's life cycle. Green building save resources to maximum extent, including energy saving, water saving and land saving so as to protect the environment and to reduce pollution [2] . In the building, construction materials are the most important part. Apart from the large amount of energy required for their production, it is the part exposed directly to people. Advancements in green construction have initiated the research towards new innovative materials mainly composite materials, low cost and environmentally friendly. Since many countries have started to implement practices and promotion of green building, the interest for the exploitation of natural resources (in local level) has been intensified. There is tremendous growth of interest for the use of natural raw materials as well as for agro-industrial waste.
Natural fibres have been used in construction for centuries in roofs, walls, insulation and other structural and non structural applications but after the emerging of conventional building materials like concrete and steel they were abandoned since they had not technological importance. Nowadays, natural fibres are gaining interest since they can be used for the production of composite materials. Fibres such as Hemp [3] , Sisal [4, 5] , Jute [6] and others have been used as reinforcing agents in concrete blocks. It is assumed that these fibres can successfully replace steel fibres improving some and worsening some other properties of the final product.
Apart from many traditional fibres used in building, lately the interest for a new, low cost lignocellulosic fiber with large availability, has emerged. Posidonia Oceanica balls are marine biomass which can be found in many sea shores of the Mediterranean region. PO waste includes PO balls and leaves. Both parts of PO are washed ashore the coast due to bad weather conditions after they separate from the PO marine plant. Their presence in the coastline often worsens its view, thus, it is considered a waste that has to be removed especially in bathing seasons. PO balls have been studied from many authors. Allegue L. et al. has studied the mechanical properties of reinforced cement using various ratios and fibres and cement [7] . Mechanical and insulation properties have been investigated from many authors for the purpose of the production of bioplastics and other composites [8] [9] [10] .
The objective of this study is to examine some of the mechanical properties of concrete-fibre composite material. The flexural and compressive resistance was determined.
MATERIALS AND METHODS

Raw materials
PO fibres were harvested randomly in the coastal area of Durres (Albania) in mid-April (Figure 1 ). After the collection process fibres were dried naturally. In parallel, a small portion of fibres was weighed and dried in an oven at 60 ⁰C for two hours. The moisture content of fibres was 4 %. In addition apparent density of PO fibers was determined. It resulted 35 kg/m 
P composites
The first process was untwisting the PO balls. The untwisting was an easy process and was done by hand. The following process was the manufacture of mortar with various amounts of fibres. Table 1 presents the ratio of stone and PO fibres. The amount of cement for each case was 100 g. The water cement ratio was variable and depended on the amount of PO fibres added in the mortar. The addition of fibres worsened the workability of mortar since they have the ability to absorb water, therefore, more water needed in each case. After the blending the mixture was poured into the mold to make specimen. Prismatic specimens with dimensions 40 X 40 X 160 mm 3 were prepared from mortar-fibre mixture. After forming the specimens were kept at ambient temperature for 28 days. Figure 1 . Eight different samples were tested and the flexural strength was calculated using the following formula (Eq. 1):
Where f max stands for the maximal flexural force in N, L is the distance between supports (mm) and b and h are respectively the width and the height of the prismatic specimen.
Along with the flexural resistance, the compressive resistance was determined. Results are presented in the Figure 2. 
RESULTS AND DISCUSSION
The experimental investigation of the mechanical properties of concrete blocks with various ratios of aggregate and fibres was carried out. Results are presented in the Figure 2 . The graph in figure 2 illustrates the mechanical resistance (flexural and compressive) as well as density. From the graph it can be seen that there is a decrease in mechanical properties and density. Flexural resistance varied form 9.41 MPa for the sample without fibres to 4.14 MPa for the sample with the maximum amount of fibres. The compressive strength was also decreased from 37.02 to 6.3 MPa. Along with the considerable decrease of mechanical resistance, a decrease of density was also noticed. Density varied from 2. 22 to 1.36 g/cm 3 .
A considerable amount of aggregate is replaced with fibres which have lower density. Moreover, it seems that the addition of PO fibres increases the number of voids and pores, and eventually, the density decreases.
Figure 2. Mechanical properties and density of concrete with PO fibres Slika 2. Mehanička svojstva i gustina betona sa PO vlaknima
The decline of density has a positive effect in material properties because now it can be considered as lightweight concrete. Additionally, insulation properties of the material are expected to improve since air and cellulosic fibres in the interior part of concrete specimen have lower thermal conductivity. On the other side, mechanical properties were worsened because of the presence of voids. Many previous investigations have claimed that the porosity affects the flexural strength. It has been shown that the flexural strength decreases exponencially with the volume fraction porosity [12] . Along with the decrease of mechanical resistance, material has gained the ability of warning when failed. Failure of ceramic materials has always been a problem not only because as brittle they absorb low amount of energy but also because when fail they tend to collapse in an exeptional way, without warning. The failure without warning may have catastrofic consequences. 
Slika 3. Test ispitivanja jačine savijanja kompozitnog uzorka
During the three point test it was observed that speciments with fibres differently with the first one without fibres had tendency to maintain their structure even though a crack was formed and material had failed.
CONCLUSION
Composites with concrete as matrix and PO fibres as reinforcing agent were examinated. The addition of cellulosic fibers worsened the mechanical properties of the final product but had a positive efect in density. The composite can be considered as a lightweight concrete and used in non-structural applictions. It is expected that thermal insulation properties are improved. Observation of the flexural test showed that concrete blocks with fibres can fail with warning since the (they) maintain their structure after crack formation. This work has investigated only some of the properties. Further experimental investigations are reccommended towards thermal and acoustic insulation, pretreatment of cellulose fibre and other physical properties such water absorption and fire resistance.
